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#s± *a (^1.5=£) 











(54) [58?gco^li;] ^MM*:^B 

(57) [mm] 

^ ^i^^/i^m 5 0 (ommn-r^ p m^—:^m 1 4 tcg^^n 

^/•^y-MOSFET 1 {C^oV^r. Nj fetg40^ 




^mseoi f e tS&. 

mtif^-^mmi f e tgoi}E*iLtt, 
L^X j X 0. 7 

NS4E 1 2/L Ccm~^] 

j f e trntiom-^mnrntt. mm{cS'^<\z.^ox$i 
mcM Lxmm\cf£^z t Srwstt-r 559*3® 1 tsm 5 



[fi*«i 01 aaism-»«sj f e tgw^Eaicjg 
tm<mm%-mfmi f e tsiot^jg^isgisfi 

V ^»-*SM L D D® «: $ ?> tcii X 5 r t i -f 5 

tii*^i 1] Bfriem-^msLDD^tt, m^vmm 

(if*3ll 2] flfII2m-^®Mj f e tSro^Bf-^' 
Sgtt, 5E17 [c m- 33 WTr•fc5wi:^^:^t#®^: 
■rSft*3S8;i>Sl 2coi,>-fix:6>»c:|sm<oi|i^{*:SIR, 

[»*«1 31 f e t®l4, ^rJl^n 

lH^Jgi 4] HdlE^-^mMj f e t®(4, -tJxm 
IE«-^SSj f e ta<o^ix^tv^ff'9ffltfi9(-fl^ 

[fi«3Si 51 m^m-mnM\ f e tii4. ^tvm 

Hd^SS-SflSj f e tSro^tvmSr^UffltfipJc: 
[H*3S1 61 ffirlS^-SJttSj f e t®rtlc}gfig$tt 

[iewoiifiM/im§gi 

[0 0 0 1 1 

L, it$ic:^^!7— MOS FET (Metal Oxide Semiconduc 
tor Field Effect Transistor) mia^^ir i>^mW^ 
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100 0 2] 

(Personal Computer) ^It Ci^ ^ -f^^ftf^^iifS^^ 

^l&-e#-5J:9lc:-r5fci?)0<g:aEEKi!ijL ^ir^yWSi 

[0 0 0 3] t^^OSWi^J:6ffi^M^^r7-MOSFET 
[0 0 0 4] 01 7tC^-r/^l7— MOS FET 1 OOtC 

*3v^r . n ^Wr>^mi^^^W& 1 0 (OTffitc K u-f 

rv>^, igS*T;:3it'i$^^v^/uS5 0(o^ffig|S(c(^. p 
m(0^-:^m 1 4 ds^JRWlcjl^^^ ti. pM^-:^)i 1 

1 4 <^«B$i5lCi§gfl[ P 1 8 r^^^^ 

WJ::?^^^tLTi^§o iSISSi^^f i5'=^^>^>'^Ji5 oo^ 
®gelC:^oV^TpSO-<-^gl 4(;ife^*nfc^^{^{^. 

K-::^$ti:rcN j f e t««9 Od^SS^WJc^e^^ix 
TV>So Nj f e tfi|«9 0(O^ffi. ;itL«rS^tPpSO 
-<-;^^l 4<o^®:Joj:a^pMf7D-<-;^^l 4 (cBlg§■r 
S n "^^y-;^^ 1 6 oS®co±{cji. y-hjteji:]K9 
2Sr:^^L-cy-h«1S9 4^SKtte>tLTl^5o r 

hm4i9 4>^sti^j:9i-. n-^My-;^® 1 6(o 

0^5Kttb*lTl^'5o 

[0 0 0 5] r<Dj:5*«3t?:*i-6/^!7-MOSFE 
T 1 0 0{;:*dV>t. y~ h K W vKSfiQco^^^^ 
r6fc«?lcji, Nj f e t®^9 Oi&^5:{l:U^<i-^ 

[0 0 0 6] 

[^l^/?>5^»Li9^i-5^M] L75^L?:^;65^. Nj f 
e ta^9 0^?gg:>fl:Ljr<i-^;rcie)(CN j f e t®^ 
9 0<©^*EiKiS«S:iS<-rs^. ^^0;a->1gSiRoN 

[0 0 0 7] ;*:^l^^t±l2*^t^c^^T<^:$tLfct>(0T 

fe9. ^oiwri. ^sv^:t>s^7L^^tl*ufc**•eN j 

[0008] 



[0 0 0 91 nnh. *5iM(cj:nri. <s^/s:<khmmn 
^m^c^j f e tm^t^^Ayx*m^'^o±t^m-mmm-< 

[0 0 10] 

[00 11] (1) mi(ommmm 
®f^, N j f e t««4 0d5»5v^*iT% ;d^o, jissar- 

[0 0 12] [illtC;^"r^^y-MOSFETlH. 
mi:WtM(Oy<r7-'MO S F ETlCSfll Lfct><OT*fc 9 . 
n '^MffiS^i^^i*:^® 1 0 <b . K 12^. 

14^. n-*"Sy-;^Jil 6^. Nj f e t®«4 0 
>/-httS2 4^. y-;^mS2 0«Jr^iix.5o 
[0 0 13] KW>^affil2ll. n -^-^iSSet^^* 
S«l 0<7)-;^(O^E (l2l{c;ioi/>TT®) lciS:Jte> 
tl. n-^il5lgSt^tf^^i/^/P®5 0li. n-*-^®^ 
5t^^«s:S:El 0COffi:^(Dffi (0 1 tC^^l^T±®) {cB 
pMco-<-;^® 1 4(1. n-^iSSgi^fc'^ 

SM*^ 1 8 2i5^fig$nSo N j f e tM^4 OJl. n" 
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i:^tfX 0 tc. n "^ay^-^e i e (omm^xv^m^st 

[0 0 141 N j f e tS^g4 OJi. *llliS?g^JC:JoV> 
e t^^9 0 J:!:)t><gd5^<*^J:p(c?g^$ix. ^(O 
^ICN j f e t^m4 0^m^'t^^t\cX^. N j f 

e t®«4 0<^^^^bcoKi-y-haS2 4ti:J:^y- 

pa<^^-;^Hl 4;!)-bcD^S<k;555KW<^«3i;55#b 
Nj f e t^^4 OCOipgLll. <t D Jr(*:Wf-ftp 
4coa§$X 3 = 1 . 0 MmT-fe-Sirt. L 
SI. 0Mm"efeS:ii:d5i^^^U— i^3>'d^e>*JWU 

[0 0 15] m2\-t. N j f e t^^4 0 (?:»jgLfOv-^ 

y-M&)gd^2 2d5iaff-^(DJ¥$iKj3 0nm-e?K 

^$nrv^5^#. LSI. 0 /imCO^^'T^RoNQ 
ci:>?i5)^2 4 [mQnC] ^T^^M^^^i^. Xj 

xo. 7Je^T<z)ffi*^T•RoNQGD*'^<tr;ilHffiBV(^v^ 

[0 0 16] dl N j f e t^^4 Ofl. pM 

^-;^^4 o<^^^x j tm^m^(Dm^x 3 f e t-e 
m^^ti. ^it. pm^-:^m4ot(Dm^m^mt^r^ 

j f e t®«4 0<7)^®{ci5-:5< \Z-:>tiX^(Omm\zM 
[00 17] *fc. r(^)«i:5l-N j f e t^^4 0 

«^3Ei7 (cm-^] (omm^i^xmw^mt't^^tt^ 

[0018]EI3«. Njfet ^^4 0 CO^S K-:< 

*S4 0<DtiL= 1 /imOir^x N j f e t®JK4 Q<0^ 

® S4EX12(7)^#{;:30 Vj&L±c;5jBJEB 

[00 19] (2) m2(Dmmrm 
m4^t. :^mm\cfi^t>^^^m»mm(o^2(Dmm(omm 
i:7r:t^7r>mmmxh^o mi t(D^it\z.x^mbi!)^-^j: 

J: 0 i-x *llftJgfiC0^^!7-MO S F E T 3 CD4^®ft. 
N j f e t^«4 0d5«<. SS«-CJg^$nT 



v>§^ic*nx. N j f e tmwi,4o\c^^i-^mmw 

< J: 5 icy- h*6§dg2 3;65Jg^$ixTv^5^lcfe 
J:!9SftWfctt. ^-himm2 3<Ooh. Nj f 

e tS^4 0\CM^-r^m^2 3 a ^1^9 0 nm(^Jl$ 
«:^U ^Ofife(D|iSEfl*<)3 0nm(Oi?:$SrW-rSJ:5 
tCj^^$ix5o :iitl-<t?). N j f e til«4 0lC*ffft 
•r^^«ICjoV>Ty- ha8i2 5 S:N j f e t®«4 0 

[0 0 2 0] Nj f e tm^4 07bm<. ?5-0. Sftg 
-e?g^^FHTl^5fc«i>(C, N j f e t«iSfi4 0(O^^it 

[002 1] *:3llS?gffi<D/^!7-MO S F E T 3 J;iL 

f^. N j f e t®^4 o\cM\^i'^mmm<Dm^x^ 
y-h«S2 5;5ssite>H-cv^so-e, 4^-hmsi-ct 

[0 0 2 2] (3) ^3(Dmmmm 

:*:||JS?gffi(7)/^r7-MOSFET5<?5l#^S 
Ji. hS1l2 8{c::JoV^TN j fet^«4 0(C^[^ 

[0 0 2 3] r(Dj:9tc. y-hmi§B2 8?r5Jffli-^« 

3£SrS>^i->5C^lC<fc!9, N j f e t^^4 Oi^JtSLSr 
V-F^^SftQ G D ^ ^ t-fi^S LT^fi<^i()f^5ia/55 $ 

^-^y^^i LTn^^is&feSrttA'r^r^tCjifp, Nj 
f e tM«4 0SrgaS'&WlcSi3i^Srt;^5-etSo 
[0 0 2 4] Il!6ii5j:u^!gl7ti. ;*:^j^^ffitc:J:ay- 

60 mei-x. m 1 7tc:^-rt^^*<^^^'i7— MOS FET 1 
OOlCjSttSm^^SSr^U. 0 71^. N j f e t«*|E 

(DmL^mi^^:^t^^<mi 7 0^^"l7— MOSFETI 

"To ia6ioJ:t/[a7<Di>i*tLlcoi>ri>. VdstLX 

2 0W^W^l\Lfct^<Dm^^^^^^i-o 
[0 0 2 5] mm(OM)t^^h^t>^^X^\C. ^^^m(Oy< 
!7-MOS F ET 1 0 0(0^- hMMS 4 ^^iC^^fJL 
/cffJfClt. m*)^o pS^-;^gl 4KO^«;55J!£i^ 

y- h;0-e>coS^fl:;&5?fc < ^J:^tzib\z^ mZTb^T-r 
60 

[00261 0 5 {CM 0 , *^lfe?gli(0/>-!7-MO S F 
ET5J^. Nj ( e tmm4 0<D^^Wmf&^tltzL 
DD (Lightly Doped Drain) ®4E4 4 biC«ix. 
5p COLDD®«4 4tt, 5>Sil$ixyty- hmS2 8 
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[0 0 2 7] ms\^. /^17— MOS FET5<^LDDS 

Xi=0. S/zm. L = 0. 4nm(Ot^. LDD^S 
4 4C>^M^««C sJl. ^5E1 7 (cm-^] ^± 
Kt-r^ir. RoNQcD^ffi^lO tmQnC) SXT 

[0 0 2 8] :^^mjBm(Dy<^-MOSFET 5f)mK. 

^y- hmm<D^^^mmc^\^^xm 9 --0 1 4 *#fis l 

[00 2 91 @9«:. ||l(0««^L-C<oy-h«ffi2 

8' (D^mMikir^-to *^coy-i>ms2 8' ji. 2 

- h t l^«<o>^ h 7 >f :/?gtt«r J: 5 ^ ti 

[0 0 3 0] ieCT% ^•r> /^•y— MOSFET5(?5N 

j f e t®«4 0^CoV^T, n-Si^fegt^t'^^i/^ 

9tc?^^U lili 0(0^2OC?ij{OT^-r^5(c. 5^ 
#J$tifcy-hmSi4:N j f e t««4 0d5TJi{c#ft 

t^ji:t>^^f>K N j f e 1 4 om^^mmmz.mm'r^^ 
[0 0 3 1] igi ojc^-f^yr^fi, pM^-y?.gi4{c 

IB^tl^N j f e t®^4 0O?^t*t^^?l^i^^ Lfcd^ 

N j f e t^^4 o(Dmm^. zti{cm^ct^j:<. m 

[00 3 2] (4) m4(DmmMm 
mi Sit. ^^m\ci:i^t)^^^mi^^&m(Dm4<Dmm<om 

m-<-:^mi 4(D^mm^tmm&(Dm^xmihtitc 
huy'^mrRfy\cmi&^fiitmBm5 4t. z(Dim 



[0 0 3 3] Z(DX0\^. pS<0^-;^Jil 4|Ctt^ix 

fz (^tz\tm^tlfz) N j f e t^^4 6^\zf^mms 
gr'*iL;J>S^VNN j f e t^«4 e^SrJg^-t-Sr ^;65T* 

S5 4^Ktt. ;i<7)ms5 4omfi^@S"rsr<?:i;i<t 

y-h KU'>r>'FflSfiQGD*^*^*^*^2 0%{S« 

[0 0 3 4] (5) ^^(Dmmmm 
mien. :^mm\^t^t^^^mi^mm<om5<omm<om 

ET9ti. ±i^i.fzm3(ommmmi:^m(Dy<v-Mo 

7 0 dg^-g-r -5 J: 9 IC n ^mim^ K >1 e 8 
^^tt. r<0n-^Mffi:SSiKU'>fVg6 8OSffi{CKl^ 

SFET^Sf^LTV^^o pMO^-:^ll 4{C^^tt 
fc (^fcJlffl^tlfc) Nj f e t^*g4 0(^tiL/55*< 
tj:^X0\ZM^^tl^J^. N j f e t««4 0355iSgg 

y-hmii2 8;655>f>j$nr^{tbtt 

rv^-S^. 4o<fcU^N j f e t®«4 0<D^ffiSPI-LDD 
m^4 4t>m^^tlXy^^^jkfit. 05IC^-r/'?!7-MO 

SFET5 tll®6^j|Cp]-T*fc5o 

[0 0 3 5] i^±. :^mm(Dmm<oj^m(D\^^<^Mzo 

[0 0 3 6] 

®«-e#5<^T% ^1 0 V^<Dfl£B/E;6^^*^l 0 0 Vl^ 

[msoffim/^iftp^] 

[0 1 ] :^mmzf}-:^^6^mi^mm(Dmi(om&(OMm 
^^-f B&^Br® m 5o 

[0 2] llUC,T^-r*^<t:i^gic:*5f:f^N j f e 
ims] ll!l{:i/i^-f*S(*:^g{C:iott5N j f e t®4E 

[114] :^^m\zt-f>>^^mf^mm(om2(Dmm(r>mm 
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[08] @5(c^i-¥^(4:$IB<OLDDf!4E(OTjK<^8 
(01 2] 01 ooW»ril8B-Bli»^fciJ&^»rffi0t? 

[013] l§l5IC:^i-*Sf*^@*5«i;t5y-hmS(^ 

[His] :^^m\:ifi^t^^^m»mm(r>m4<Dmm(r>m 



1, 3, 5, 5' , 5* • , 7, 9 /<7-MOSFE 
T 

1 0 n-^mi&t&iffi^mt^mm 

12, 6 2 Kl^-r 

1 4 pS^-;^Ji 

16 n"^Sy-;^® 

2 0 ;^ms 

2 2, 2 3, 2 6 

24, 2 5, 2 8, 3 2, 34 h®Bi 
4 0,4 2,4 6 N j f e tJi 

4 4, 4 8 LDD^J^ 

5 0 n -MiSe*!^ If ^ ^i/^/l-S 

5 2 imm 

5 4 s^ffl&mffi 

7 0 n^m{&.^m^mwm 

TR hU^-^Si 



[HI] 



[112] 




|— X-BV -A^-floo ->-ftortO«d| 



100 





0.1 a2 as a4 o.s ae o? aa 0.9 
LCwml 
Xj=»1iim 

[1117] 



1.1 1.2 1.3 




(@3] 



im4] 




l.2aCfl2 2.Mefl2 &20Efl2 4.2flE413 

L=:1.0xim 



ma] 





aOOEf^t? aeOE4l7 *.00E*17 4.S0Ef17 S.O0E4I7 &S0E-M7 6.<ME-M7 aSOE+IT 7.00E^I7 

Xj=0.8ium 
L=0.4/im 



lEIl 0] 



[HI 4] 



28* a 28 
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[@1 1] 



[@1 6] 




(72) iii a & 

»^;iimjiiii^rtT$E/hfpi«^Br i 

(72)3SM# Jll P m it- 

4*^jiim;iiii$rfT0E'hfS)m^Br i # 

(72)5IW# I' W Si S[ 

02) mm^ ^ m IS. ^ 



(72)BM# ^ T «E - 

#jSJiimiii(^m^E/M6):«^0ris* 

(72) <ft 5 flr - 

(72)5IW# ^ Jll W * 

»^;iij^;iiiitm#E/M6)m2BriSia 

F^'— A(##) 5F140 AAll AA30 AC21 AC23 BF15 
BF53 BH05 BHIO BH13 BH14 
BH15 BH25 BH30 BH33 BK13 
BK21 
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